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An assembly and method of forming a press cutting die 
assembly that is configured to perforate a tissue graft blank 
during cutting of the blank from a bulk graft material . The 
press cutting die assembly includes a frame , a perimeter 
blade , and a plurality of fenestration blades that extend 
between respective portions of the perimeter blade . In a 
preferred embodiment , the plurality of fenestration blades 
are provided in at least two groups to form a repeating 
pattern of preferably uniformly spaced perforations within 
the perimeter of the blank . Such a press cutting die assembly 
is particularly applicable for cutting biologically compatible 
materials having a desired shape and uniform fenestration 
pattern from a bulk source of the biologically compatible 
material . 
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FENESTRATED GRAFT PRESS CUTTING ings can detract from a repeatable generation of a uniform 
DIE ASSEMBLY graft product and / or decrease the efficiency with which 

grafts can be created . 
FIELD OF THE INVENTION Still further considerations associated with graft produc 

5 tion relate to improving the acceptance or integration of the 
The present invention relates generally to press cutting graft during healing . Commonly , graft tissue blanks are 

dies and , more particularly , to a press cutting die assembly prepared , during or immediately prior to use , by meshing , 
that is constructed of medical grade materials and which also called fenestration . During fenestration , small perfora 
fenestrates a graft tissue blank during cutting of the tissue tions , slits , or cuts are formed in the donor tissue . These 
graft blanks from bulk graft material . fenestrations allow the donor graft to be stretched thereby 

increasing the surface area of the donor graft and reducing 
BACKGROUND OF THE INVENTION the amount of graft material needed to reconstruct damaged 

dermis . In autograft processes , such considerations reduces 
As commonly understood , skin or other tissue grafting the trauma and scarring associated with the donor area and 

processes commonly involve the transplanting of a section allows the donor area to heal more quickly than it would if 
of tissue to an injury of other anatomical abnormality more graft tissue were harvested . 
associated with damage to or a loss of tissue . Some grafting F enestration of graft material also improves healing of the 
processes involve the transplantation of a section of tissue wound area . The perforations , and openings associated 
from one area of a patient to another area of a patient . Other 20 therewith due to stretching of the donor graft material . 
grafting processes ; such , as allogeneic grafts ( where donors increases the amount of graft perimeter available for capil 
and recipients are the same species ) , xenogeneic grafts lary pass - through and connection with other vessels . The 
( where donors and recipients are different species , such as openings associated with the fenestrations also allows fluids 
porcine grafts ) , and prosthetic grafts ( which include syn - produced by the wound during healing to drain thereby 
thetic graft materials ) ; can commonly be effectuated by 25 mitigating capture of the fluid which may lead to infection 
cutting a graft from a sheet of graft material and subse - between the graft and the wound . 
quently applying the cut graft to the intended graft location . Donor graft material is commonly fenestrated manually 
Various considerations must be addressed when forming through the use of either a scalpel or by passing the donor grafts in such a manner . graft tissue through a mechanical mesher . Such approaches One consideration to graft preparation relates to providing 30 have various drawbacks . Manually meshing the graft tissue a sanitary condition associated with the entire process of with a scalpel can be tedious and requires the time and skill forming each discrete tissue graft . Failure to properly attend 
to the sanitation of the process can result in contamination of highly qualified technicians . Even with the most skilled 

technicians , such processing often produces a less than between the various devices associated with the cutting uniform fenestration pattern which can result in undesired process , the blank materials , as well as already cut graft 35 
materials . Still further , inadequate attention to sanitary con tearing and / or non - uniform presentation of the openings 

associated with the fenestrations when the graft tissue is ditions can result in cross - contamination between already 
cut grafts , subsequent blank materials , and even subsequent stretched during use . Although mechanical meshers tend to 
material lots . Accordingly , devices associated with such mitigate some of the concerns associated with uniform 
tissue cutting processes must commonly be disposable and / 40 fenestration production , use of such machines present their 
or constructed to withstand periodic exposure to a suitable own complications associated with production of the desired 
sanitation process to mitigate contamination between fenestrated graft tissue . 
respective grafts . Mechanical meshes commonly rely on using opposing 

Whether provided in a disposable or reusable configura - rollers that flatten and perforate the graft tissue as it is passed 
tion , another consideration that must be addressed during die 45 therethrough . Such treatment of the donor graft tissue is 
formation is the suitability of the materials associated with unduly aggressive and can result in blemishes such as pock 
forming or defining the die as being suitable for exposure to marks or the like in healed tissue . Such blemishes , depend 
materials or tissues which are ultimately intended to be ing on the severity and patient location , commonly require 
associated with and supported by a host body . That is , the die additional cosmetic surgery to resolve . Still further , donor assembly and generation of the grafts preferably does not 50 graft tissue can commonly become torn or entangled when transfer materials that are ill - suited and / or dangerous for passed through such mechanical meshes . The severity of the biological applications to the grafts . damage to the tissue can render the graft tissue unusable for Another consideration of the press cut generation of tissue its intended purpose and effectively wasting the same . Such grafts relates to providing a graft product that can satisfy considerations are particularly problematic during autograft generally uniform or repeatable size parameters . In order to 55 processes . Still further , during mechanical meshing , small press cut graft materials , a cutting edge defined by a press 
die must be maintained in a generally planar arrangement particles of biological material may separate from the graft 
such , that the cutting edge can pass through the graft and remain adhered to the mesher thereby complicating the 
material in a substantially orthogonal direction relative to ability to maintain the desired level of sanitation associated 
the exposed surface plane of the material to generate grafts 60 with the same . Still further , both manual fenestration and 
that are of substantially the same size and which maintain a utilization of mechanical meshers require clean room levels 
robust graft edge for subsequent cooperation adjacent tissue of sterilization yet further increasing costs associated with 
of an underlying patient . Movement of the cutting edge production of the same . 
relative to an underlying blade support or deviation of the Accordingly , it would be desirable to have an assembly 
blade during die formation and / or sterilization process can 65 and method for generating fenestrated graft tissue blanks in 
result in a die configuration that is susceptible to incomplete a more uniform , sanitary , and conveniently implemental 
cut operations or undesirable cut profiles . Such shortcom - manner . The present invention discloses a press cut die 
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assembly and method of forming a die assembly for gener FIG . 2 is an edge side elevation view of the press cutting 
ating fenestrated graft tissue blanks . die assembly shown in FIG . 1 ; 

FIG . 3 is an end side elevation view of the press cutting 
BRIEF DESCRIPTION OF THE INVENTION die assembly shown in FIG . 1 ; 

5 FIG . 4 is an exploded perspective view of the press 
The present invention provides a press cutting die assem - cutting die assembly shown in FIG . 1 ; 

bly and method of forming a press cutting die assembly that FIG . 5 is a perspective view of a portion of a blade stack 
overcomes one or more of the drawbacks mentioned above . of the press cutting die assembly shown in FIG . 1 ; 
One aspect of the application discloses a press cutting die FIG . 6 is a cross section view of the , press cutting die 
assembly that is configured to perforate a blank during 10 assembly shown in FIG . 1 taken along line 6 - 6 shown in 
cutting of the blank from a bulk material . The press cutting FIGS . 2 and 3 ; 
die assembly includes a frame , a perimeter blade assembly , FIG . 7 is a perspective view of a graphical representation 
and a plurality of graft field perforation blades that extend of the press cutting die assembly shown in FIG . 1 associated 
between respective portions of the perimeter blade assem - with a section of graft tissue ; and 
bly . In a preferred aspect , the plurality of perforation blades 15 FIG . 8 is a top plan view of a portion of a press cut graft 
are provided in at least two groups to form a repeating tissue blank formed by the press cutting die shown in FIG . 
pattern of preferably uniformly spaced perforations within 1 when subjected to radially outward directed tension forces . 
the perimeter of the graft blank . 

Another aspect of the application discloses a press cutting DETAILED DESCRIPTION OF THE 
die assembly that includes a frame that is configured to 20 PREFERRED EMBODIMENT 
support a blade stack . The blade stack includes a perimeter 
blade assembly that is configured to circumscribe a cut area FIG . 1 shows a press cutting die assembly 10 according 
and defines a cutting edge that extends beyond the frame in to the present invention . Referring to FIGS . 1 - 3 , die assem 
a cutting direction . A plurality of fenestration blades arc bly 10 includes a base or frame 12 that is constructed to 
oriented to extend across the cut area circumscribed by the 25 support a blade assembly 14 relative thereto . Frame 12 is 
perimeter blade . A plurality of cutouts are formed in a defined by a body 16 that defines a cavity , recess , or blade 
cutting edge of at least a plurality of , and preferably each of , window 18 associated with supporting blade assembly 14 
the plurality of fenestration blades . relative thereto . Body 16 includes end portions 20 , 22 and 

A further aspect of the application discloses a fenestrated edge portions 24 , 26 that are continuous or constructed to 
tissue graft press cutting die assembly that includes a first 30 cooperate with one another to generally surround blade 
edge blade and a second edge blade that each include a window 18 . 
continuous cutting edge configured to sever a material . A first side 28 of frame 12 is associated with a cutting side 
being cut . A plurality of field blades are disposed between 30 of die assembly 10 and blade assembly 14 . As commonly 
the first edge blade and the second edge blade . Each field understood , the cutting side 30 of die assembly 10 is 
blade has a discontinuous cutting edge formed along at least 35 associated with the lateral side of die assembly 10 that is 
a portion of a longitudinal edge of the respective field blade constructed to be introduced to a cutting material and 
such that the field blades perforate an area of the material effectuate the cutting operation as a cutting edge side of 
being cut which is circumscribed by the continuous cutting blade assembly 14 is passed therethrough . An opposing side 
edge . 32 of frame 12 faces in a generally opposite lateral direction . 

Yet another aspect of the application discloses a method 40 As disclosed further below with respect to FIG . 4 , cutting die 
of forming a press cutting die assembly . The method assembly 10 includes one or more fasteners 34 , 36 , 38 , 40 
includes providing a perimeter blade assembly that is con - that cooperate with edge portions 24 , 26 of frame 12 and 
figured to circumscribe a cut area . A plurality of fenestration pass through blade window 18 and cooperate with blade 
blades are provided that extend between the perimeter blade assembly 14 positioned therein . 
assembly . Each of the fenestration blades includes a discon - 45 One or more adjusters 42 , 44 , 46 cooperate with respec 
tinuous cutting edge that generates a generally uniform tive end portions 20 , 22 of frame 12 and cooperate with a 
perforation pattern within the cut area bounded by the spacer or crowder 48 , 50 disposed proximate the respective 
perimeter blade . end portion 20 , 22 of frame 12 . As explained further below 

It is appreciated that the aspects and features of the with respect , to FIGS . 4 - 6 , fasteners 34 , 36 , 38 , 40 ; adjusters 
application summarized above are not limited to any one 50 42 , 44 , 46 ; and crowders 48 , 50 cooperate with frame 12 and 
particular embodiment of the invention . That is , many or all blade assembly 14 to maintain a generally orthogonal and 
of the aspects above may be achieved with any particular contacting or compressing orientation of respective portions 
embodiment of the invention . Those skilled in the art will of blade assembly 14 relative to one another and frame 12 
appreciate that the invention may be embodied in a manner as described further below . 
preferential to one aspect or group of aspects and advantages 55 Still referring to FIGS . 1 - 3 , blade assembly 14 includes a 
as taught herein . These and various other aspects , features , pair of edge blades 54 , 56 that extend along the generally 
and advantages of the , present invention will be made opposite longitudinal edges of blade assembly 14 and a pair 
apparent from the following detailed description and the of end blades 58 , 60 that extend along the generally opposite 
drawings . lateral edges or ends of blade assembly 14 . Each of edge 

60 blades 54 , 56 and end blades 58 , 60 include a cutting edge 
BRIEF DESCRIPTION OF THE DRAWINGS 64 defined by the respective blade 54 , 56 , 58 , 60 . Although 

shown as discrete edge and end blade portions , it is appre 
The drawings illustrate a preferred embodiment presently ciated that the edge and end blade portions could be formed 

contemplated for carrying out the invention . In the draw by a generally continuous blade member wherein discrete 
ings : 65 sections of the blade member are bent relative to one another 

FIG . 1 is an cutting side perspective view of a press so as to extend in generally crossing directions relative to 
cutting die assembly according to the present invention ; one another . Regardless of the formation methodology 
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employed , the cutting edges 64 defined by blades 54 , 56 , 58 , tion blade lies in plane 70 associated with the continuous 
60 circumscribe an area to be cut from a graft material is cutting edge defined by edge and end blades 54 , 56 , 58 , 60 . 
described further below with respect to FIG . 7 . As shown in In a preferred embodiment , the length associated with 
FIGS . 2 and 3 , a plane , indicated by line 70 , is defined by each discrete cutting portion 122 and discrete cutout 120 of 
cutting edge 64 and is oriented to be offset , as indicated by 5 each fenestration blade 116 extend a generally similar dis 
dimension arrows 72 , from the surface associated with tance relative to one another along the respective fenestra 
cutting side 28 of frame 12 . Such a consideration allows tion blade 116 . It is appreciated that the geometry associated 
blades 54 , 56 , 58 , 60 to be pressed through a material to be the cutting portions 122 and cutouts 120 associated with 
cut without interference and / or contact of frame 12 with the fenestration blades 116 could be provided in various geom 
cut material . 10 etries . Fenestration blades 116 are further segregated into a 

Referring to FIG . 4 , press die assembly 10 includes a first group or set of blades 124 and a second group or set of 
blade stack 76 that is constructed to be disposed between end blades 126 . Referring to FIGS . 1 and 5 and comparing the 
blades 58 , 60 . It should be appreciated that the orientation of respective cutting edge 118 of a first group fenestration 
press die assembly 10 shown in FIG . 4 is from the opposite blade 124 relative to the cutting edge 118 of a second group 
or non - cutting side 32 of frame 12 of assembly 10 as 15 fenestration blade 126 , it should be appreciated that the 
compared to the cutting side shown in FIG . 1 . It should be cutting portion 122 of a first group fenestration blade 124 is 
further appreciated that blade stack 76 has been expanded generally aligned with a cutout 120 associated with a second 
merely for illustration purposes . When assembled , the group fenestration blade 126 when considered in the stacked 
respective components of blade stack 76 , as described direction . It should further be appreciated that the cutting 
further below with respect to FIG . 5 , are configured to be 20 portions 122 and cutouts 120 of the first group of fenestra 
oriented in adjacent or touching proximity relative to one tion blades 124 are aligned with one another in the stack 
another and such that blade stack 76 can be oriented sub direction and the cutting portion 122 and the cutouts 120 of 
stantially between end blades 58 , 60 with the respective the second group of fenestration blades 126 are aligned with 
longitudinal ends of each discrete portion of the blade stack one another in the stack direction . Although the discrete 
76 in close if not touching proximity relative to the adjacent 25 cutting portions and cutouts associated with the discrete 
respective end blade 58 , 60 . groups of fenestration blades are aligned with the other 

Still referring to FIG . 4 , an interior of blade window 18 blades in the same group in the stack direction , discrete 
facing surface 78 , 80 of portions 20 , 22 of frame 12 includes cutting portions 122 and cutouts 120 associated with the first 
opposing channels 84 , 86 that are shaped to generally match group fenestration blades 124 are offset in the longitudinal 
a contour 88 associated with a frame facing side 90 of an 30 directions , indicated by arrow 128 , relative to the respective 
adjacent spacer or crowder 48 , 50 . When fully assembled , to the discrete cutting portions 122 and cutouts 120 associ 
crowders 48 , 50 are oriented in close or overlapping prox - ated with each second group fenestration blade 126 . Such a 
imity to the respective portions 20 , 22 of frame 12 . Adjusters consideration produces a repeating and substantially uni 
42 , 44 , 46 cooperate with respective threaded cavities 94 form staggered pattern of each discrete fenestration within 
defined by frame 12 . Adjusters 42 , 44 , 46 cooperate with 35 the boundary of the edge and end blades 54 . 56 , 58 , 60 of die 
respective threaded cavities 94 such that crowders 48 , 50 can assembly 10 . 
be oriented in a generally orthogonal or perpendicular Still referring to FIG . 5 , a spacer 130 is disposed between 
orientation relative to edge portions 24 , 26 defined by frame adjacent fenestration blades 116 as well as respective edge 
12 and the blade stack 76 associated therewith . Crowders 48 , blades 54 , 56 and an adjacent fenestration blade 116 . Pref 
50 further effectuate a desired longitudinal alignment 40 erably , each spacer 130 is provided to have a uniform 
between each of edge blades 54 , 56 and the respective thickness in the stack direction and a depth such that no 
components of blade stack 76 as disclosed further below . portion of a respective spacer 130 extends beyond a bottom 

Each of fasteners 34 , 36 , 38 , 40 includes an elongated 132 associated with each discrete cutout 120 of an adjacent 
body 100 having a threaded portion 102 disposed at one end fenestration blade 116 . Each of edge blades 54 , 56 , fenes 
thereof and a head portion 104 associated with the opposite 45 tration blades 116 , and spacers 130 associated with blade 
end thereof . Elongated body 100 of each fastener is con - stack 76 includes a plurality of openings 136 configured to 
structed to slidably cooperate with a respective opening 106 accommodate the slidable passage of the elongate body 100 
associated with frame 12 , traverse blade window 18 , slid of a respective fasteners 34 , 36 , 38 , 40 therethrough as 
ably cooperate with a respective sleeve 108 , and engage a disclosed further below with respect to FIG . 6 . As mentioned 
nut 110 via threaded portion 102 . Fasteners 34 , 36 , 38 , 40 ; 50 above , when fully assembled , the cutting portions 122 of 
respective sleeves 108 ; respective nuts 110 ; and frame 12 are each fenestration blade 116 is oriented to lie in plane 70 
constructed to allow fasteners to maintain a contact engage associated with the cutting edge 64 of edge blades 54 , 56 and 
ment between the adjacent structures associated with blade end blades 58 , 60 . Such considerations ensure that the 
stack 76 when die assembly 10 is assembled as disclosed cutting portion 122 associated with each fenestration blade 
further below with respect to FIG . 6 . 55 116 forms a cut , hole , or perforation in the graft tissue and 

As shown in FIG . 5 , blade stack 76 includes edge blades that all but those perforations formed by the cutting portions 
54 , 56 that are disposed along the opposite longitudinal 122 of the fenestration blades that lie adjacent the end blades 
edges thereof . Between edge blades 54 , 56 , blade stack 76 58 , 60 are circumferentially bounded by the graft tissue . 
includes a plurality of perforation , field , or fenestration Such a consideration ensures generally uniform propagation 
blades 116 . Each fenestration blade 116 defines a discon - 60 of the fenestration pattern across the entirety of the graft 
tinuous cutting edge 118 that extends along the longitudinal blank as disclosed further below with respect to FIGS . 7 and 
edges thereof . The discontinuous cutting edge 118 associ - 8 . 
ated with each fenestration blade 116 includes a gap or As shown in FIG . 6 , when assembled , blade stack 76 is 
cutout 120 that is disposed between adjacent cutting portions bounded or circumscribed by edge blades 54 , 56 and end 
122 along the longitudinal length of the respective discon - 65 blades 58 , 60 . Fenestration blades 116 extend in a longitu 
tinuous cutting edge 118 . When assembled , cutting portions dinal direction between end blades 58 , 60 . When considered 
122 of each cutting edge 118 associated with each fenestra - in the stack direction , fenestration blades 116 are oriented in 
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a generally repeating pattern inboard of a respective edge associated with any discrete fenestration opening 156 
blade 54 , 56 wherein the pattern propagates in a pattern of thereby improving healing associated with the same . It has 
a respective spacer 130 , a respective one of first or second been shown that fenestrated graft blanks produced with die 
group fenestration blades 124 , 126 , another spacer 130 , and assembly 10 can be stretched 3 - 4 times per unit of donor 
a respective one of the other of first or second group 5 tissue . Die assembly 10 is sufficiently robust to tolerate 
fenestration blades 124 , 126 . Such a pattern repeats in the subsequent sanitation and disinfectant processes and eco 
lateral or stack direction relative to blade stack 76 to the nomically producible so as to tolerate periodic disposable 
opposing edge blade 56 and the respective spacer 130 that is and replacement of the die assembly . Die assembly 10 
disposed adjacent to the opposing edge blade 56 . Although further mitigates the shortcomings of current graft fenestra 
disclosed as repeating in a pattern associated with two 10 tion processes as disclosed above . 
respective first and second group of fenestration blades 124 , Therefore , one embodiment of the invention includes a 
126 as designated by their respective cutting edges , it is press cutting die assembly that includes a frame that is 
appreciated that the fenestrations could be provided in configured to support a blade stack . The blade stack includes 
virtually any pattern via manipulation of the number of sets a perimeter blade assembly that is configured to circum 
of fenestration blade groups and / or the pattern associated 15 scribe a cut area and defines a cutting edge that extends 
with the cutouts 120 and cutting edges 122 associated beyond the frame in a cutting direction . A plurality of 
therewith . fenestration blades are oriented to extend across the cut area 

Referring to FIGS . 7 and 8 , die assembly 10 is constructed circumscribed by the perimeter blade . A plurality of cutouts 
to cut and fenestrate a graft tissue blank 140 each time blade are formed in a cutting edge of at least a plurality of , and 
assembly 14 is pressed into a bulk graft material sheet 144 . 20 preferably each of , the plurality of fenestration blades por 
FIG . 7 shows an exemplary press cutting process associated tions . 
with use of die assembly 10 . As shown in FIG . 7 , during further embodiment of the invention that is useable or 
press cutting operations , a blank material , such as a grail combinable with one or more of the features or aspects of the 
material 144 , is associated with a platen or other support other embodiments of the invention includes a fenestrated 
structure 146 . Each introduction of blade assembly 14 of die 25 tissue graft press cutting die assembly . The press cutting die 
assembly 10 to the graft material 144 , and downward assembly includes a first edge blade and a second edge blade 
translation of the same , indicated by arrow 148 , cuts and that each include a continuous cutting edge that is config 
fenestrates a respective graft or graft blank 140 from the ured to sever a material being cut . A plurality of field blades 
sheet material 144 and leaves a cutout 150 associated with are disposed between the first edge blade and the second 
each graft blank 140 that is removed from material 144 . It 30 edge blade . Each field blade has a discontinuous cutting 
should be appreciated that the shape of die assembly 10 , and edge formed along at least a portion of longitudinal edge of 
particularly the cutting edge associated therewith , will com - the respective field blade such that the field blades perforate 
monly dictate the most efficient consumption or usage of the an area of the material being cut that is circumscribed by the 
blank material 144 to generate the desired fenestrated graft continuous cutting edge . 
blanks 140 therefrom . Although suitable for cutting fenes - 35 Yet another embodiment of the invention that is combin 
trated grafts 140 , it is further appreciated that die assembly able or usable with one or more of the features or aspects of 
10 can be utilized to cut various other materials such as the above embodiments includes a method of forming a 
bandages , human or other animal organs , as well as other press cutting die assembly . The method includes providing 
materials used in medical environments such as wet ban - a perimeter blade assembly that is configured to circum 
dages , wet gauzes , placentas , etc . where fenestration of the 40 scribe a cut area . A plurality of fenestration blades are 
underlying material is desired . provided that extend between the perimeter blade assembly . 

It is appreciated that fenestrated grafts 140 can be Each of the fenestration blades includes a discontinuous 
removed manually from die assembly 10 or extracted in cutting edge that generates a generally uniform perforation 
other manners , such as via a blower or vacuum extraction , pattern within the cut area bounded by the perimeter blade . 
tea remove the cut and fenestrated grafts 140 from die 45 The present invention has been described in terms of the 
assembly 10 . Preferably , each of end and edge blades 54 , 56 , preferred embodiments , and it is recognized that equiva 
58 , 60 and fenestration blades 116 are oriented orthogonally lents , alternatives , and modifications , aside from those 
parallel or perpendicular to frame 12 and the respective expressly stated , are possible and within the scope of the 
cutting edges associated with each of the perimeter and appending claims . It is further appreciated that the respective 
fenestration or field blades is preferably maintained in a 50 features of any one of the embodiments discussed above is 
plane that is parallel to frame 12 such that each graft cutting not necessarily solely exclusive thereto . 
operation results in a circumferential severing of the fenes What is claimed is : 
trated graft 140 cut from bulk material 144 . Such a consid 1 . A press cutting die assembly , the assembly comprising : 
eration reduces the potential that a supplemental cut opera a frame configured to support a blade stack ; and 
tion will be required to effectuate fall separation between the 55 the blade stack comprising : 
respective grafts from the bulk graft material . a perimeter blade configured to circumscribe a cut area 

Die assembly 10 and the plurality of perimeter and field and having a cutting edge that extends beyond the 
or fenestration blades associated therewith provide a press frame in a cutting direction ; 
cutting die assembly that can be economically produced , is a plurality of fenestration blades oriented to extend 
robust , does not adversely affect the sanitation of the mate - 60 across the cut area circumscribed by the perimeter 
rials to which it is applied , and produces fenestrated graft blade ; and 
blanks that are ready for use without supplemental fenes a plurality of cutouts formed in a cutting edge of a 
tration . As shown in FIG . 8 , when subjected to radially plurality of the plurality of fenestration blades por 
outward directed tension forces in the plane associated with tions . 
the fenestrated graft blanks 140 , as indicted by arrows 154 , 65 2 . The assembly of claim 1 wherein the plurality of 
the uniformity of the formation of the fenestrations allows fenestration blades include a first set of fenestration blades 
each graft to be stretched without failure of the boundary and a second set of fenestration blades and the plurality of 
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cutouts associated with the cutting edge of the first set of 12 . The assembly of claim 10 further comprising an end 
fenestration blades is offset from the plurality of cutouts plate disposed between the frame and a respective longitu 
associated with the cutting edge of the second set of fenes - dinal end of the each of the first edge blade , the second edge 
tration blades relative to adjacent respective fenestration blade , and the plurality of field blades . 
blades . 5 13 . The assembly of claim 12 further comprising another 

end plate associated with an opposite respective longitudinal 3 . The assembly of claim 1 further comprising a spacer end of each of the first edge blade , the second edge blade , disposed between adjacent blades of the plurality of fenes and the plurality of field blades . 
tration blades . 14 . The assembly of claim 13 further comprising at least 

4 . The assembly of claim 1 further comprising an end one adjuster engaged with the frame and a respective one of 
plate supported by the frame and disposed at an end of the 10 the end plate and the another end plate . 
blade stack . 15 . The assembly of claim 9 wherein the plurality of field 

5 . The assembly of claim 4 further comprising another blades include a first group of field blades and a second 
end plate supported by the frame and disposed at an opposite group of field blades wherein the discontinuous cutting edge 
end of the blade stack . of each of the first group of field blades are aligned with one 

6 . The assembly of claim 5 wherein at least one of the end . 15 another and are staggered relative to the discontinuous al 
plate and another end plate are adjustable relative to the cutting edge of each of the second group of field blades . 

16 . The assembly of claim 9 further comprising a spacer frame . 
7 . The assembly of claim 1 further comprising at least one disposed between adjacent blades of the plurality of field 

blades . fastener that passes through the blade stack in a lateral 30 17 . The assembly of claim 9 further comprising a first end direction and traverses the cut area such that opposing ends 
of the at least one fastener cooperate with the frame . blade and a second end blade that are each oriented at 

8 . The assembly of claim 7 further comprising a plurality crossing directions relative to the first edge blade and the 
of fasteners that pass through the blade stack in the lateral second edge blade and each include a continuous cutting 
direction wherein opposing ends of each fastener cooperate edge disposed in a common plane with the continuous 
with the frame . cutting edge defined by the first edge blade and the second 

9 . A fenestrated tissue graft press cutting die assembly , the edge blade . e 
assembly comprising : 18 . A method , of forming a press cutting die assembly , the 

a first edge blade and a second edge blade that each und edge blade that each method comprising : me 
include a continuous cutting edge configured to sever a 30 providing a perimeter blade assembly configured to cir 

cumscribe a cut area ; and material being cut ; and 
a plurality of field blades disposed between the first edge providing a plurality of fenestration blades that extend 
blade and the second edge blade , each field blade between the perimeter blade assembly and each include 
having a discontinuous cutting edge formed along at a discontinuous cutting edge that generates a perfora 

tion pattern within the cut area bounded by the perim least a portion of longitudinal edge of the respective 35 
eter blade . field blade such that each field blade perforate an area 19 . The method of claim 18 further comprising a frame of the material being cut circumscribed by the continu configured to maintain an orientation of the perimeter blade ous cutting edge . 

10 . The assembly of claim 9 further comprising a frame assembly and the plurality of fenestration blades relative to 
one another . configured to support the first edge blade , the second edge 10 40 20 . The method of claim 18 further comprising orienting blade , and the plurality of field blades relative to one the plurality of fenestration blades so that the perforation another . 

11 . The assembly of claim 10 further comprising at least pattern is provided in at least two repeating patterns of 
one fastener that passes through the plurality of field blades perforations . 
at a location offset from the discontinuous cutting edge . 


